S2 Text. Nondimensional analysis and sensitivity analysis. In order to
nondimensionalize the system for further analysis, consider the substitutions t = T'T,
N(t) = Nn(7), Ng(t) = Nng(r), A(t) = Aa(7), Po(t) = Bypo(r), and B(t) = Bb(r)
where 7, n, ng, a, and pg are dimensionless.

When substituting the above equations, eqs. to reduce to the following
system:

dn AaAa AaAa
=== <d> Tn + </\d - Ad> Tng, (1)

Aa + Qg a—+ ag
% = (m) Tn — (Ad - m) Tng — paTng, (2)
% - (kAZZQT> (n§ + nan) — kr, T Poapo, ®)
% - (’%f”) NTn — kp, T Aapo. (4)

T =XM1 N =vAgaoka ', A=ag, Po=Na(kp,) ", and B = A\gPy(kpN)~* then
egs. (1) to simplify to

Ci?::(lcfl—(l—ail>nd—cond, (6)
Z—?_ = nz + ngn — apo, (7)
% = brn — crapg, (8)

where ¢g = g ()\d)fl, and ¢; = kp,ap (/\d)f1

With this nondimensionalization, the model is now reduced to a system of three
parameters: the timescale, T', and ¢y and c;. The system can now be studied in a

simplified form.



S1 Table. Index of values of nondimensionalized system parameters and scaling factors

Variable Definition Value
co T 8.2-1072
c kpyoghg " 12.2623
T gt 16.3934 days
N V gkt 4.1231 vol.7*
A Qg 17 day ™!
P, Adkp, 1.3864 vol. ™

B Adpo(kRpRN)_l 1.74-1072 mg - kg™ !

With the nondimensionalized system given in egs. to , we can investigate the
behavior of the system in neighborhoods about ¢y and ¢; over a 90 day period, thus 7" is
fixed.

Before we investigate the sensitivity of the system to the parameters, we define the

following differences:

AN = N(ts) = N(to) = N (n(77) = n(r0)), (9)
ANy = Ny(ty) — Na(to) = N (na(ry) — na(m)) (10)
AA = Alty) — Alto) = Al(alry) — alm0)), (11)
APy = Po(ty) — Po(to) = Py (po(7y) = po(70)) (12)

where ¢ ;=90 days, and ¢{,=0 days. Changes with respect to ¢y and ¢; will be computed
in the nondimensional system and then scaled to be dimensionful. Note that both Fig [4]
and Fig[5] are centered about our calculated values of ¢y and ¢; given in Table [T}

Without treatment, there is no ApoE is introduced to the system, and thus the
system is invariant to changes in ¢;. It can be seen in Fig[] that changes in ¢y do not
significantly alter the behavior of the system.

With bexarotene added to the simulation, Fig [5] shows that ¢y and ¢; do not cause
significant variation in AN. Furthermore, while ¢; has an influence on ANy, it is
influenced more heavily by cg. With the introduction of bexarotene, the behavior of AA

has changed and is now dominated by changes in cg, as is AF,.



